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ABSTRACT 

Ananas comosus (L) Merril var. comosus is the most important fruit segment in Brazil. In Paraíba, 

the occurrence of fusariosis is associated with humidity, light and temperature, important factors for 

the reproduction and dissemination of Fusarium spp. The aim of the study was to evaluate mycelial 

growth and sporulation of F. spp. under different cultivation conditions. The 10 isolates were grown 

at different temperatures, luminosities and a Potato Dextrose Agar (PDA) culture medium. Mycelial 

growth was measured with a ruler graduated in centimeters (cm), at 24-hour intervals, for six days. 

Conidial production was also quantified with the aid of a Neubauer chamber (x 105 conidia/mL). The 

design was completely randomized in a factorial arrangement (3x3x10) and 15 repetitions. The 

averages were compared by Scott-Knott (p ≤ 0.05) in the statistical program R. At temperatures of 

15 and 35 °C, in all light regimes, there was no stimulus for the production of mycelial when the ten 

isolates were evaluated, with the exception of the temperature of 35 °C, in the alternating light regime, 

which obtained. At a temperature of 25 °C, isolates 5 and 10 stood out from the others in the mycelial 

growth of F. spp., with isolates that produced low and medium mycelium production. For the 

production of conidia, the temperature of 15 °C, in the three light regimes, a small production of 

conidia (x 105/mL) was observed, at the temperature of 25 °C in the light and continuous dark 

regimes, there was a greater production of conidia (x 105/mL) in isolates 5 and 20 in relation to the 

other isolates, already in the alternating light regime, all isolates obtained a high production of conidia 

(x 105/mL). At a temperature of 35 °C, with continuous light and dark regimes and alternating light 

for isolates 1, 2, 3, 4 and 7, they presented an average production, whereas isolates 5, 6, 8, 9 and 19 

obtained high productions conidia (x 105/mL) of F. spp. The recommended culture conditions for 

mycelial growth and multiplication of Fusarium spp. are the alternating light regime and temperature 

of 25 °C. 

 

Keywords: Fusariosis, Light regime, Mycelial growth, Sporulation, Temperature.  

 

RESUMO 

Ananas comosus (L) Merril var. comosus é o segmento frutícola de maior importância no Brasil. Na 

Paraíba, a ocorrência da fusariose está associada a umidade, luminosidade e temperatura. Esses 

fatores são importantes para a reprodução e disseminação do Fusarium guttiforme Nirenberg e 

O‘Donnell. O objetivo do estudo foi avaliar o crescimento micelial e esporulação de isolados de F. 

guttiforme sob diferentes condições de cultivo. O experimento foi conduzido no LAFIT/UFPB/CCA, 

Areia-PB. Os 10 isolados foram cultivados em temperaturas: 15, 25 e 35 °C, sob regimes: claro e 

escuro contínuo, luz alternada no meio BDA. O crescimento micelial foi realizado com régua 

centimetrada (cm), em intervalos de 24 h, por seis dias, a quantificação de conídios em câmara de 

Newbauer (x 105 conídios/mL). O delineamento foi inteiramente casualizado em arranjo fatorial 
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(3x3x1x10), e 15 repetições. As médias comparadas pelo Scott-Knott (p≤0,05), programa R®. As 

temperaturas abaixo de 15 °C, não houve estímulo na produção de micélio e conídios, acima de 30 °C, 

ocorreu decréscimo, e nas temperaturas 25 a 30 °C, altos índices. As condições de cultivo 

recomendadas para o crescimento e esporulação de F. guttiforme são luz alternada e temperatura de 

25 °C. 

 

Palavras-chave: Crescimento micelial, Esporulação, Fusariose, Regime de luz, Temperatura. 

 

 

1 INTRODUCTION 

The pineapple crop (Ananas comosus (L) Merril var. Comosus Coppens & Leal) represents the 

most important fruit segment in Brazil, currently the state of Paraíba, is the second largest national 

producer, with a production of 363.330 million fruits, in a harvested area of 60 thousand hectares 

(IBGE, 2019). However, this production has been decreasing each year and significantly due to the 

occurrence of fusariosis caused by Fusarium spp. (SOUZA et al., 2017), also known as resinosis and 

fungal gummy disease, which is considered a key pineapple disease (AQUIJE et al., 2010). 

This pathogen has the ability to infect seedlings, which can cause losses of up to 50%, plants 

in vegetative development and fruits with losses estimated between 50 to 100%, causing vascular 

discoloration, lesions in the affected tissues and with exudation of a gummy substance, which makes 

the quality unfeasible, as well as commercialization (PAULINO et al., 2019). 

In the state of Paraíba, Brazil, the occurrence of fusariosis in pineapple culture is associated 

with environmental factors such as humidity, light and temperatures that vary between 25 and 30 °C 

being important for reproduction and dissemination of the causal agente (GARCIA et al., 2015). 

However, little is known about the influence of these variations in the environment on the 

genetic variability of the pathogen that causes serious damage to pineapple growers, as it reduces the 

quality and productivity of fruits in the different producing regions (TOFOLI et al., 2013). 

In addition to the conditions of the development environment, each microorganism requires 

minimal nutritional needs for its growth and sporulation. Notably, the concentration of nutrients 

inserted in the culture media, light and temperature can enhance mycelial growth and production of 

conidia in phytopathogenic fungi in a short period of time (POLTRONIERI et al., 2013). 

Silva; Teixeira (2012) evaluating the sporulation and mycelial growth of Fusarium solani in 

different culture media and light regimes, concluded that the greatest mycelial and conidia production 

occurs through the association of the continuous light regime in the culture medium Potato Dextrose 

Agar (PDA) for a period of 14 days. 

Further research is necessary, as there is difficulty in obtaining sporulant isolates, or even 

standardizing ideal conditions for the sporulation of phytopathogenic fungi, since this is one of the 

main problems faced by research groups that aim to identify resistant cultivars (CRUZ et al., 2009). 
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The effectiveness of management strategies for disease control is clearly dependent on 

understanding the ecology of the pathogen and its population dynamics. Therefore, studies on 

variability in fungal populations can be an important research tool (COSTA et al., 2010). 

From an evolutionary point of view, determining the genetic variability of populations is 

essential for the adaptation of the organism under different environmental conditions and from an 

epidemiological point of view, and will have direct implications for crop management (SOUZA, 

2015). 

In view of the above, the objective of the study was to evaluate the mycelial growth and 

sporulation of Fusarium spp. under differents cultivations conditions. 

 

2 MATERIALS AND METHODS 

The physiological analysis was performed at the Laboratório of Fitopatplogia (LAFIT), 

belonging to the Centro de Ciências Agrárias of the Universidade Federal of Paraíba, Campus II, 

Areia-Paraíba, Brazil. Fusarium spp. used in the present study came from several pineapple produced 

in regions the three differents states of Northeast, for example, Paraíba: 1 (Espirito Santo), 2 (Sapé), 

3 (Itaporanga), 4 (Guarabira), 6 (Mamanguape), 7 (Mari), 8 and 9 (Rio Tinto), Pernambuco: 5 

(Pombos) and Rio Grande do Norte: 10 (Touros).  

The collection of pineapple plant material was done in 10 plants at random, which presented 

symptoms of fusariosis (with lesions in the affected tissues and with exudation of gummy substance), 

with minimum spacing between plants of 50 m and zigzag sampling according to the methodology 

described by Demartelaere (2015). 

Subsequently, the samples were transported in Kraft paper bags, identified, packed in thermal 

boxes and transported to LAFIT, where the isolation was done in a culture medium Potato Dextrose 

Agar (PDA) (200 g potato, 20 g dextrose, 20 g agar, 1000 mL of Sterile Distilled Water (SDW)). The 

morphological identification was performed through the visualization of structures of the pathogen 

under microscopy and identification, according to the specialized literature of F. spp. in pineapple 

fruits (BISBY et al., 2006; LESLIE et al., 2006; LIMA et al., 2001). 

The 5 mm diameter fragments of pineapple fruits were obtained from ten F. spp. isolates, then 

disinfected by washing in 70% ethanol for thirty seconds, 1% hypochlorite for three minutes and 

rinsing with sterile distilled water (SDW). Then, the PDA medium was added with the fungicide 

carbendazin (methyl benzimidazol-2-ylcarbamate) at a dose of 50 mL/100 L, to inhibit the 

proliferation of contaminating fungi and later, three disks of fungal colonies of the isolates of F. spp 

were incubated with a diameter of 5 mm at room temperature (25 ± 2 °C) for seven days (MENEZES; 

ASSIS, 2004). 
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Then, the structures were pigmented with methylene blue, evaluating the texture and 

consistency of the lower and upper part of the developed colonies, and the microstructures were 

placed on microscope slides, and visualized under an electron microscope (100x), using immersion 

oil, according to Nirenberg; O'Donnel (1998). The morphological characteristics of F. spp. were 

confirmed by structures that initially presented white mycelium, changing from pinkish orange to 

violet.  

With the presence of conidia of the macroconidium type (usually with 3 septa) and 

microconidium (0-1 septum), it presents an obovoid shape of the microconidia in polyphenol, the 

main characteristic of this phytopathogen, in addition to having erect or prostrate conidiophores and 

absence of chlamydospores and at most three conidiogenic openings with a greater quantity than 

monofials (NIRENBERG; O'DONNELL, 1998; O'DONNELL et al., 1998). 

After the identification of the ten isolates, a monosporic culture was removed from each isolate. 

For this, a sporulated culture sample was deposited in a test tube containing 10 mL of sterile distilled 

water. After stirring, it was subjected to a serial dilution process (4 times). Then, an aliquot containing 

1 ml of this diluted suspension was added on the surface of Petri dishes containing agar-water culture 

medium (20%), which were conditioned for nine hours, and incubated at a constant temperature of 

25 °C on light regime. 

After this period, the emission of the germ tube of the conidia was found, where a conid was 

isolated in the field of view of the objective in an electron microscope (100x). This fragment of 

medium containing the conidium was transferred to a test tube containing PDA culture medium and 

incubated at a constant temperature of 25 °C and a photoperiod of 12 hours. After 15 days, cultures 

grown for 9 cm diameter Petri dishes containing PDA medium were grown.  

From the monosporic cultures of the isolates, the pathogenicity test was performed, according 

to the methodology described by Santos et al. (2002). As all colonies developed were pathogenic in 

preliminary tests performed on pineapple fruits, the 10 isolates were selected for the present study. 

Mycelial growth was calculated using the mycelial diameter of ten isolates of F. spp. under. 

Biochemical Oxygen Demand (B.O.D) conditions, adjusted in different light regimes: continuous 

light, continuous dark and alternating light (12 hours of light and 12 hours of dark), temperatures of 

15, 25 and 35 °C and a half of PDA culture (MENEZES; ASSIS, 2004). The pH of all media was 

adjusted to 6.0 and then sterilized in an autoclave at 121 °C for 15 minutes. 

The evaluations were performed at 24-hour intervals, with a ruler graduated in centimeters 

(cm), measuring mycelial growth (MG) by the average of two orthogonal axes until reaching the 

entire Petri dish (80 x 100 mm), which until the sixth day of evaluation, (where measurements were 
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made every 2 days), according to the adaptation of the methodology described by Oliveira (1991), 

using the following formula:    

  

CM =      C1+ C2 + C3 + C4 + C5 

A2+ A4 + A6 + A8 + A10 + A12 

  

Where C1, C2, C3, C4, C5 are the sum of the growths of the colonies, in relation to the days of 

avaliations, divided by the number of avaliations that were made with 2, 4, 6, 8, 10 and 12 days (A2, 

A4, A6, A8, A10 and A12). 

Sporulation was obtained from the suspension of conidia of each isolate of F. spp., adding 10 

mL of SDW to the Petri dishes with the pure colony of the fungus. With the aid of a sterile spatule, 

the spores were released, then filtered through a double layer of sterile gauze, quantified in a 

Neubauer chamber, and the suspension was adjusted to 105 conidia/mL (MARTELLETO, 1995). 

The experimental design used was completely randomized, in a factorial arrangement (3 x 3 x 

10), with three light regimes: continuous light, continuous dark and alternating light (12h light and 

12h in the dark) and temperatures of 15, 25 and 35 °C and ten isolates of F. spp., with 15 replicates. 

The analysis of variance was performed to verify the differences in mycelial growth and 

sporulation in relation to the isolates under the different culture conditions using the F test (p ≤ 0.05). 

In this case, the averages were grouped to analyze the isolates and the effects of light regimes, 

temperatures and the interactions between them on mycelial growth and F. spp. The means were 

compared using the Scott-Knott Test (p ≤ 0.05) and the analyzes were performed using the R 

statistical program (R CORE TEAM, 2011).  

 

3 RESULTS AND DISCUSSION 

When the continuous light regime was used, at a temperature of 15, 25 and 35 °C, there were 

significants differences in relation to the mycelial growth of F. spp., at 15 °C, the isolates 1 and 2, 

showing the smallest growths, isolates 3, 4 and 5 showed median growths. The 6 to 10 isolates, on 

the other hand, had the highest mycelial growth when compared to the growths of the other isolates 

(Table 1). 

At a temperature of 25 °C, the isolates 2, 4 and 8, showing the smallest growths, isolates 1, 3, 

6, 7, 9, presented median mycelial growth. And isolates 5 and 10, obtained the highest mycelial 

growths when compared to the growths of the other isolates (Table 1). 
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 Temperature of 35 °C, isolates 2 and 4, showing the lowest growth, isolates 1, 3 and 5, obtained 

mediating growth. And isolates from 6 to 10, obtained the highest mycelial growth of F. spp. when 

compared to the others (Table 1). 

For the continuous dark regime, at a temperatures of 15, 25 and 35 °C, there were significants 

differences in relation to the mycelial growth of F. spp., at 15 °C, the isolates 1, 2, 3 and 4, showing 

the lowest mycelial growth, and isolates from 5 to 10, presented median growth when compared too 

much (Table 1). 

At a temperature of 25 °C, the isolates 1 and 2, showed the lowest growth, while isolates 5 and 

10, showed the highest growth. However, isolates 3, 4, 6, 7, 8 and 9, mycelial growth was mediating 

for this pathogen (Table 1). 

Using the temperature of 35 °C, isolate 1 showed the lowest growth. For isolates 2, 3, 4 and 7, 

they presented mediated mycelial growth, while isolates 5, 6, 8, 9 and 10, showed greater growth in 

relation to all the isolates evaluated (Table 1). 

For the regime of alternating light at a temperatures of 15 and 35 °C, there were significants 

differences in relation to the mycelial growth of F. spp., at 15 °C, the isolates 1, 2 and 8, showed less 

growth, isolates 3, 4, 6 and 9, presented mediated growth, and isolates 5 and 7, obtained the highest 

growth in relation to the other evaluated isolates (Table 1). 

At a temperature of 25 °C, there were no significants differences in the behavior for the mycelial 

growth of F. spp., since all isolates from 1 to 10, obtained great performances in mycelial growth 

(Table 1). 

At a temperature of 35 °C, isolates 1, 2 and 4, obtained the smallest growths, while 3, 5, 6, 7, 

8, 9 and 10 showed median mycelial growth (Table 1) 
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Table 1. Mycelial growth (cm) of Fusarium spp. isolates, from pineapple production areas in three Northeast producing states, submitted to differents cultivations conditions (light and 

temperatures regimes) in Potato Dextrose Agar (PDA) culture medium. 

1 Means followed by the same letter do not differ from each other by the Scott-Knott test (p ≤ 0.05), being lower case for isolates, upper case for temperatures and the Greek letter for light regimes. 

 

Behavior similar to the present study was verified by Garcia et al. (2015) when they evaluated the in vitro study of F. spp. under different 

conditions of temperature and light and observed that alternating light and a temperature of 25 °C favored the highest mycelial growth averages (4.40 

cm) in F. spp. evaluated. Silva; Teixeira et al. (2012), studying the mycelial growth of Fusarium solani in different culture média and light regimes, also 

found that alternating light, at a temperature of 25 °C in PDA medium, induced the largest mycelial growth, obtaining an average of 6.73 cm.  

Costa et al. (2009) when analyzing mycelial growth of Fusarium subglutinans f. sp. pineapples at different temperatures and photoperiods, found 

that the temperature of 25 °C under a photoperiod of 12 hours (alternating light) were the ideal conditions for the greater growth of this pathogen. 

  Mycelial growth (cm) 

Light of 
Regimes 

 

Temperatures 
(°C) 

                         Isolates 

1 2 3 4 5 6 7 8 9 10 

Continuous 
light   

15 0.19 hBχ1 1.31 fBχ 3.08 eAβ 2.67 fAχ 3.69 eAχ 4.52dAβ 4.93dAβ 4.24dAβ 4.13dAβ 4.49dAβ 

25 2.73 dAχ 1.63 fBχ 3.07 eAβ 2.30 fAχ 9.00 aAα  3.71eAχ 4.39dAβ 3.76 fAχ 4.08dAβ 8.42aAα 

35 2.91 eAχ 1.43 fBχ 3.25 eAβ 2.64 fAχ 3.65 eAχ 4.71dAβ 4.98dAβ 4.93dAβ 4.37dAβ 4.33dAβ 

Continuous 
Dark 

15 0.82 gBχ 2.83 fAχ 2.29 fAχ 2.40 fAχ 4.42 dAβ 4.26dAβ 4.97 dAβ 3.15dAα 4.82dAβ 3.96dAχ 

25 2.52 fAχ 2.26 fAχ 3.32 eAβ   3.36 eAβ 9.06 aAα 3.00eAβ 3.34 eAβ 4.91eAβ 4.56eAβ 8.88aAα 

35 2.96 cAχ 3.85 eAβ 3.97 eAχ 3.14 eAβ 4.65 dAβ 4.71dAβ 3.35 eAβ   4.58bAβ 4.72dAβ 4.79dAβ 

Alternating 
light  

15 0.70 fAχ 1.58 fBχ 3.77 eAχ 3.49 eAχ 4.33 dAβ 3.38eAβ 4.55 dAβ 2.80 fAχ 3.32eAχ 3.89eAχ 

25 8.47 aAα 8.00 aAα 8.20 aAα 10.64 aAα 9.00 aAα 8.23aAα 8.97 aAα 8.92aAα 9.00aAα 9.00aAα 

35 2.61 fAχ 2.31 fAχ    3.60 eAχ 2.31 fAχ 4.25 eAβ 3.26eAβ 3.58 eAβ 3.42eAχ 3.10eAχ 331 eAχ 
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Evaluating the continuous light regime, at temperatures of 15, 25 and 35 °C, there were 

significant differences in relation to the behavior of Fusarium spp. as to the production of conidia, 

since at a temperature of 15 °C, isolates 1, 2, 3, 4, 7, 8 and 9, showed low production, while isolates 

5, 6 and 10, obtained the highest conidia production (x 105/mL) (Table 2). 

At 25 °C, only isolates 4 and 9 had the lowest yields, whereas isolates 1, 2, 3, 6, 7, 8, had 

average yields, while isolates 5 and 10 performed the highest conidia yields (x 105/mL) (Table 2). 

For the temperature of 35 °C, isolates 4 and 9 obtained the lowest yields and isolates 1, 2, 3, 

5, 6, 7, 8 and 10, presented median conidia yields (x 105/mL) (Table 2).  

Using the continuous dark regime, at temperatures of 15, 25 and 35 °C, there were significant 

differences in relation to the behavior of Fusarium spp. as for the production of conidia, the 

temperature of 15 °C, isolates 1, 2, 3, 4, 6, 7, 8, 9 and 10, obtained the lowest yields and only isolate 

5 presented median production of conidia (x 105/mL) (Table 2). 

At a temperature of 25 °C, isolates 3, 4 and 9 showed the lowest yields, whereas isolates 1, 2, 

6 and 7, obtained average production of conidia and isolates 5 and 10 stood out for their high yields 

(x 105/mL) (Table 2). 

At a temperature of 35 °C, isolates 8 and 9 showed low production, while the other isolates 1, 

2, 3, 4, 5, 6, 7 and 10, showed median production of conidia (x 105/mL) (Table 2). 

Evaluating the alternating light regime, at temperatures of 15 and 35 °C, there were significant 

differences in relation to the behavior of Fusarium spp. as for the production of conidia, at a 

temperature of 15 °C, isolates 1, 2, 3, 4, 7, 8 and 9, presented low conidia production, and only isolates 

5, 6 and 10, obtained median production of conidia (x 105/mL) (Table 2). 

At a temperature of 25 °C, no significant differences were observed in relation to the behavior 

of Fusarium spp. as to the production of conidia, isolates from 1 to 10, obtained high conidia 

production (x 105/mL) (Table 2). 

For the temperature of 35 °C, isolates 1, 2, 3, 4 and 7, presented median production, while 

isolates 5, 6, 8, 9 and 10, stood out for the high production of conidia (x 105/mL) (Table 2).  

Garcia et al. (2015) evaluating the in vitro behavior of F. guttiforme under different conditions 

of temperature and light, concluded that the alternating light regime and the temperature of 25 °C 

favored the greater production of conidia that varied between 12.91 and 16.91 x 105 conidia/mL. 

Silva; Teixeira et al. (2012) evaluating the mycelial growth of F. solani in different culture média 

and light regimes, also found that alternating light, at a temperature of 25 °C in PDA medium, induced 

the highest production of conidia with 6.17 to 8.05 x 103 conidia/mL. 

 

 



Brazilian Journal of Development 
 

      Braz. J. of Develop., Curitiba, v. 6, n. 7 , p.50905-50919, jul. 2020.    ISSN 2525-8761 

50914  

Table 2. Conidia production (x 105/mL) of Fusarium spp. isolates, from pineapple production areas in three Northeast producing states, submitted to differents cultivations conditions 

(light and temperatures regimes) in Potato Dextrose Agar (PDA) culture medium. 

1 Means followed by the same letter do not differ from each other by the Scott-Knott test (p ≤ 0.05), being lower case for isolates, upper case for temperatures and the Greek letter for light regimes. 

 

According to Maia et al. (2015) physical agents can induce or inhibit vegetative and reproductive development in most fungi, with temperature 

being one of the most important factors. According to Pinheiro et al. (2012) for each fungal species requires an ideal temperature range for sporulation, 

which can be reduced under low temperatures and increased as the temperature rises, until reaching a maximum point in the sporulation. Inferring about 

the results observed in the present study, it was proved that the temperature in the ranges of 25 to 35 °C are favorable to the high rates of mycelial growth 

and production of conidia in several Fusarium species. 

It can be seen that F. spp. poses a greater threat to the pineapple crop due mainly to climatic factors, because according to Koppen; Geiger (1928), 

the average temperature of the city of Pombos in the state of Pernambuco is 23.8 °C, with an average annual precipitation of 983 mm and humidity 

                    (x 105 conidia/mL) 

Light of 
Regimes 

 

Temperatures 
(°C) 

                         Isolates 

1 2 3 4 5 6 7 8 9 10 

Continuous 
light   

15 6.66 dBχ 1.55 dBχ 0.95 dBχ 0.26 dBχ 11.99 cCχ 13.83 cCχ 1.55 dBχ 095 dBχ 0.26 dBχ 11.99 cCχ 

25 26.42 bBβ 21.99 bBβ 13.69 bBχ 3.05 dBχ 73.05 aAα 18.26bBχ 28.24bBβ 15.12bBχ 0.11 dBχ 86.24 aAα 

35 14.14 bBχ 14.14 bBχ 10.08 bBχ 3.23 cCχ 32.84 bBβ 12.86bBχ 14.14bBχ 10.08bBχ 3.23 cCχ 32.84 bBβ 

Continuous 
dark 

15 5.93 dBχ 4.97 dBχ 1.77 dBχ 0.13 dBχ 18.18 bBχ 5.39 dBχ 4.97 dBχ 1.44 dBχ 8.56 dBχ    5.93 dBχ 

25 25.68 bBβ 28.24 bBβ 15.12 cCχ 14.44 cCχ 76.24 aAα 26.35bBβ 22.24bBβ 4.57 dBχ 16.60 cCχ   85.68 aAα 

35 28.00 bBβ 30.43 bBβ 23.48 bBβ 26.91 bBβ 29.69 bBβ 28.00bBβ 24.16bBβ 6.08 dBχ 14.29 cCχ   28.00 bBβ 

Alternating 
light  

15 4.79 dBχ 4.40 dBχ    5.90 dBχ 0.91 dBχ 9.60 cCχ 14.79 cCχ 6.06 dBχ 4.98 dBχ 0.92 dBχ 14.79 cCχ 

25 78.14 aAα 73.28 aAα 82.11 aAα 81.85 aAα 288.93 aAα 94.28aAα 84.50aAα 80.32aAα 90.60aAα  106.28 aAα  

35 24.28 bBβ 28.83 bBβ 49.86 bBβ 25.56 bBβ 73.24 aAα 80.81aAα 28.75bBβ 81.36aAα 82.56aAα 72.14 aAα 
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relative air temperature around 80%, while in Touros, a municipality located in Rio Grande 

do Norte-Brazil, the average temperature is 26.1 °C and the average annual precipitation is 1.027 mm 

and relative humidity around 90%. 

This observation justifies the development of F. spp., since in both places there are fields of 

pineapple production and provide an optimum temperature, precipitation and relative humidity 

environment. These factors influence the high mycelial growth and sporulation, mainly due to the 

modulation in the production of proteins and enzymes responsible for the maintenance of the fungal 

cell, in addition to the influence on cell multiplication (MORAIS et al., 2012). 

At temperatures below 15 °C, there is generally no stimulus in the production of mycelium 

and sporulation, what may have occurred and decrease in the pathogen's metabolism observed.  

On the other hand, Botelho; Monteiro (2011), observed that at temperatures above 30 °C, 

there is a prevented growth of mycelial and in the production of spores, since some essential enzymes 

can denature or have their formation altered, not resuming metabolic activity, which can drastically 

reduce sporulation. 

There is no consensus on the effect of light under the biochemical mechanism of the formation 

of Fusarium conidiophores. However, for sporulation, light regimes are important factors, since they 

can influence sporulation in several species of phytopathogenic fungi (DEMARTELAERE et al., 

2018). 

In the present study, alternating light stimulated the greatest mycelial growth and sporulation 

of F. spp. evaluated. Thus, these conditions of the cultivation environment represented the ideal for 

the mass production of spores of this pathogen (MAIA et al., 2015). 

Light is also an important physical agent that influences the activation of key enzymes, 

responsible for the synthesis of compounds that are present in culture media, such as the PDA 

medium, used in the present work, which is rich in sources of nitrogen, phosphorus, salts minerals 

and high levels of sugar in its constitution, being essential elements for the increase in the production 

of mycelium and conidiophores to occur in several species of Fusarium (STANGARLIN et al., 2011). 

To develop fusariosis control techniques, it is necessary to know the physiological, 

morphological, genetic and environmental characteristics of the pathogen in question. In this way, in 

vitro culture assesses the best conditions for the growth of F. spp. through its development in 

temperatures, incubation times, culture media and ideal photoperiods (MAIA et al., 2015), allowing 

the in vitro multiplication of F. spp. on a large scale, in order to use isolates in inoculations to identify 

resistant materials, since planting cultivars with this characteristic has been the most economical, 

environmentally correct and effective method to control fusariosis (CAETANO et al., 2015). 
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Under certain cultivation conditions, they were important for the reproduction of F. spp. in 

the pineapple. However, little is known about the influence of these variations in the environment on 

the genetic variability of the pathogen that is known to cause serious damage to pineapple growers, 

as it reduces the quality and productivity of fruits in the producing regions of Brazil (TOFOLI et al., 

2013). However, there is a need for research of this nature, using methodologies in controlled 

environments for later use of the information acquired with better and more appropriate management 

of fusariosis in the pineapple culture. 

The effectiveness of management strategies for disease control is clearly dependent on 

understanding the pathogen and its population dynamics (COSTA et al., 2010). Therefore, studies on 

variability in fungal populations can be an important research tool. From an evolutionary point of 

view, the genetic variability of populations is important to determine the potential for adaptation of 

the organism to different environmental conditions and from an epidemiological point of view, 

pathogenic variability has direct implications for disease management (SOUZA, 2015). Thus, it 

becomes clear the importance of information about this pathosystem, as well as, the management of 

fusariosis in pineapple culture in several producing regions in Northeast Brazil. 

 

4 CONCLUSIONS 

The recommended culture conditions for mycelial growth and multiplication of Fusarium spp. 

are the alternating light regime and temperature of 25 °C. 
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